ARMSTRONG, WESTERMAN & HATTORI, LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624 A 
Div. of S.N.: 09/572.254 
Sheet 1 of 26 




FIG. 1 

PRIOR ART 



ARMSTRONG, WESTERMAN & HATTORI, LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.:000624A 
Div. of S.N.: 09/572,254 
Sheet 2 of 26 



□□□□□□□□ □ 

□□□□□□□□ □ 

□□□□□□□□ □ 

]□□□□□□□□ □ 



ARMSTRONG, WESTERMAN & HATTORI. LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet 3 of 26 



FIG. 3 




FIG. 4 



ARMSTRONG, WESTERMAN & HATTORI, LLP 
1725 K Street, N.W.. Suite 1000 
Washington, D C. 20006 
Inventor: ODAN, et ai. 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 




(A 



ARMSTRONG, WESTERMAN & HATTORl, LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C, 20006 
Inventor. ODAN, et al. 
Docket No.. 000624A 
Div. of S.N.: 09/572,254 
Sheet 5 of 26 




ARMSTRONG, WESTERMAN & HATTORI, LLP 
1725 K Street, N.W., Suite 1000 
Washington, D C. 20006 
Inventor: ODAN, et aL 
Docket No.; 000624A 
Div. of S.N : 09/572,254 
Sheet 6 of 26 



[X 




o 

LO 



Ml 




O 

in 



1^ 



d 

Ll 









• t 













o 



ARMSTRONG, WESTERMAN & HAlTORl, LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et aL 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet 7 of 26 




F 1 G. 8 




F I G. 9 



ARMSTRONG. WESTERMAN & HATTORI, LLP 
»^ 1725 K Street, N.W., Suite 1000 

9- \ * Washington. D.C. 20006 

Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet 8 of 26 




FIG. 11 



AilMSTRONG, W^STERMAN & HATTORI. LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 

Div. ofS.R: 09/572,254 
Sheet 9 of 26 



70 




Si (30) 



FIG. 13 



inactive filni 

SOG(34)A4 

Ai(33)v, 
SOG(32)- 
Si02(3ir yi 
Si(30r 



ARMSTRONG. WESTERMAN & HATTORI, LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. ofS.N.: 09/572,254 
Sheet 10 of 26 




FIG. 14 



SOG(34) 

SOG(32);^ 
Si02 (SD'y 

si(3or 




I G. 1 5 



ARMSTRONG, WESTERMAN & HATTORJ, LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et ah 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet 11 of 26 



SOG (34) 

Al (33)^ 
SOG (32)— 
Si02(31)y 
Si (30) 




82 

t 




FIG. 16 



83 

/ 



inactive film 

SOG (34)\> 



A1(33)C: 
SOG (32)— f 
Si02(31)'^ 
Si (30)-^ 



FIG. 17 



ARMSTRONG, WESTERMAN & HATTORI, LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. ofS.N.: 09/572,254 
Sheet 12 of 26 



SOG(34) 

Al (33)^ 
$00(32);;:: 
Si02(31)y 
Si(30) 




FIG. 18 



SOG (35) 
SOG (34) 

Ai(33)v:r: 

SOG (32);;; 
8102(31)"/* 
Si (30)""^ 




FIG. 19 



ARMSTRONG. WESTERMAN & HATTORI. LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N.; 09/572,254 
Sheet 13 of 26 




FIG. 2 0 



ARMSTRONG, WESTERMAN & HATTORI. LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al 
Docket No.: 000624A 

Div. of S.R: 09/572,254 
Sheet 14 of 26 



! 10 ! 
I <i'i> I 


! ID ! 
1 (i^> 1 


I 10 ! 

i (L3) I 


1 10 ! 
1 (l'-*) 1 


i 0 1 

! (i-5> 1 


! 0 1 
I (l'^> 1 




1 95 1 
1 (2,1) -j 


! 95 1 
1 (2.2) ] 


1 95 ! 
1 (2,3) ] 


I 90 1 
! (2.4) 1 


i 0 1 
I (2.5) 1 


! 0 ! 

i (2.1) 1 


1 100 I 
1 <3.1) 1 


1 100 ! 

1 (3.2) 1 


! 100 ! 

j (3.3) j 


i 100 1 
I (3.4) j 


1 15 ! 
1 (3,5) \ 


! 0 ! 
1 (3.8) ; 


! 100 1 
I (^'^> I 


! 100 ! 

! (^'2> { 


I 100 ! 
1 1 


! 100 ! 
; (4.4) j 


! 99 i 
1 (4.5) J 


! 10 ! 
; (4,8) 1 




1 100 ! 

1 <5,1) 1 


1 100 ! 

1 <5.2) ; 


1 100 1 
1 ^5.3) 1 


! 100 1 

1 (5.4) 1 


1 100 1 
[ (5.5) j 


1 90 ! 

; (5,6) j 




1 10 1 

1 ^^'^^ 1 


1 10 1 

1 (6,2) ; 


! 90 1 
[ (6.3) 1 


I 100 1 

! (^'4> 1 


1 100 1 
1 (6,5) 1 


! 100 1 

1 (6.6) 1 


! 0 1 
1 ^7.1) 1 


! 0 1 

; (7,2) j 


! 10 1 

j (7,3) j 


! 95 ! 
I (7.4) 1 


! 100 i 
1 (7,5) 1 


1 100 1 

1 (7.6) ; 



FIG. 2 1 



ARMSTRONG, WESTERMAN & HATTORI. LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet 15 of 26 




FIG. 2 2 



ARMSTRONG. WESTERMAN & HATTORI. LLP 
1725 K Street, N,W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet t6or26 




F 



I G. 2 3 



ARMSTRONG, WESTERMAN & HATTORI, LLP 
1725 K Street, N.W.. Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet 17 of 26 



1 
1 
1 


10 1 

(1.1) 1 


! 10 ! 
1 <i'2) j 


1 10 1 

! ^i'3) 1 


! 0 1 

1 ! 


! 0 ! 


1 0 1 

1 ^^'^^ ! 


1 

1 


95 1 
(2,1) I 


1 95 1 
I (2.2) 1 


! 65 1 
j (2,3) [ 


r— — — — — ^ 

1 5 1 
1 (2.4) j 


1 0 1 
! <2,5) j 


1 0 1 

! (2*^^ 1 


1 


100 ! 
(3.1) ; 


! 100 1 

I (3.2) ] 


! 100 1 

j (3.3) [ 


! 10 1 
1 (3.4) 1 


! 0 1 

I <3'5) ! 


! 0 ! 
! (3.6) ; 




100 ! 

(4.1) 1 


! 100 1 
! (^'2) 1 


! 95 1 
1 ^^'^^ 1 


! 5 ! 

1 (4.4) ; 


1 70 ! 
1 (4.5) j 


! 10 ! 

j (4,6) j 




99 ! 
(5.1) I 


! 99 1 
1 (5,2) 1 


1 SO 1 
1 (5.3) 1 


! 90 1 

1 (5.4) ; 


1 100 ! 

1 (5.5) I 


1 80 ! 
i (5.6) 1 




10 ! 

(6.1) 1 


! 10 1 
! (6.2) ; 


1 80 1 

j (6,3) ; 


1 100 1 
• (6.4) j 


! 100 ! 

; (6.5) I 


1 95 ! 
1 (8,6) 1 






0 ! 

(7.1) 1 


! 0 ! 

; (7.2) 1 


1 10 ! 
I (7.3) 1 


1 100 ! 
1 <7.4) ; 


! 100 1 
! ("^'S) [ 


! 100 1 
1 (7,6) 1 



FIG. 2 4 



ARMSTRONG, WESTERMAN&HATTORI LLP 
1725 K Street, N.W.. Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet 18 of 26 





FIG. 2 5 



ARMSTRONG, WESTERMAN & HATTORI. LLP 
1 725 K Street. N. W., Suite 1000 
Washington, D.C. 20006 
hiventor: ODAN, et al. 
Docket No.: 000624 A 
Div.ofS.N.: 09/572,254 
Sheet 19 of 26 




ARMSTRONG, WESTERMAN & HATTORI. LLP 
1725 K Street, N.W.. Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet 20 of 26 




d 

Ll 



ARMSTRONG, WESTERMAN & HATTORI. LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
inventor: ODAN, et al. 
Docket No.: 000624 A 
Div.ofS.N.: 09/572,254 
Sheet 21 of 26 



S38 



clear frame 
. memory 



c 



START 



I positioning of circuit 



S12 



select 



3ct next probe 1 — -SI 4 



connect probe i 
,to oscillator 



3- 



816 



ground probes 
other than probe 



7]-si 



sensor element 

Ci 



lementj I . 



s 

S20 



select sensor 
element j by MUX 



A/D conversion 


memory 1 






1 i-j+l 



S22 
823 



-^S24 




S28 

jbrightness modulation| '^^30 

S32 



I display on CRT 




S34 



FIG. 2 8 



ARMSTRONG, WESTERMAN & HATTORI, LLP 
1725 K Street. N.W.. Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N,: 09/572,254 
Sheet 22 of 26 



S50. 




S40 



total display ? 
YES 



Pi(j) 



S52 



i 



S42 



pi(i)=pio:)+pi-icj) 



brightness 



modu 



S54. 



ation 



S44 



display on CRT 




.S56 




,846 



brightness modulation 



S58 


r 


1 Pi(j)«0 




r 



,S48 



display on CRT 



c 



to step SI 4 



c 



END 



to Step SI 4 



FIG. 2 9 



ARMSTRONG, WESTERMAN & HATTORI. LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div.ofS.N.: 09/572,254 
Sheet 23 of 26 



Q ENTER j 
I select reference value 
I normalization "| — ' 



S50 



S52 



multi-valued [-^$54 



1 ^QUR 

allocate color to eachvaluej^ 



1 r 

(" RETURN J 



FIG. 3 0 



ARMSTRONG, WESTERMAN & HATTORl LLP 
1 725 K Street, N. W., Suite 1 000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet 24 of 26 



C 



from step S26 







select threshold 






binarizing 






labeling 







860 



^S62 



pick up characteristics 



r 



^SBB 



read out characteristic 
reference quantum 
of wiring i 






pattern matching 






detect defective portion 






overlapping display 
(parallel display) 







868 



870 



872 



^874 



C 



to Step S34 



FIG. 3 1 



ARMSTRONG, WESTERMAN & HATTORI. LLP 
1725 K Streeu N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624A 
Div. of S.N.: 09/572,254 
Sheet 25 or26 




O 



ARMSTRONG, WESTERMAN & HATTORI, LLP 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 
Inventor: ODAN, et al. 
Docket No.: 000624 A 
Div. of S.N.: 09/572,254 
Sheet 26 of 26 



20(P) 



40 



o o o 



o o 

o o o 
o o o 

o o o 

o o o 
o o o 



o o o 



o o o 
o o o 
o o o 
o o o 
o o o 



o o o 



o o o 
o o o 



o o o 



o o o 



o o o 



o o o 



o o o 



300 



FIG. 33 



